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Metoprolol, a widely used adrenoreceptor blocking drug, is commonly administered as the succinate or tartrate salt. The structure of metoprolol succinate, C 15 H 26 NO 3 + Á0.5C 4 H 4 O 4 2À , is characterized by the presence of ribbons in which cations, generated by N-protonation of the metoprolol molecules, are hydrogen bonded to succinate anions. The dicarboxylic acid transfers its H atoms to two metoprolol molecules; the asymmetric unit contains one cation and half an anion, the latter possessing twofold rotational symmetry. There are localized nets of O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds along a ribbon, within centrosymmetric arrangements formed by pairs of metoprolol cations and pairs of anions, each of the latter contributing with one of its carboxyl groups to the localized net. This arrangement is repeated along the ribbon by the operation of the twofold axis bisecting the anion, as well as by the lattice translation.
Related literature
For general information on the medical applications of metoprolol, see: Benfield et al. (1986) ; Moses & Borer (1981) ; Brogden et al. (1977) ; Hainer & Sugg (2007) ; Ragnarsson et al. (1987) ; Sandberg et al. (1988) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Metoprolol, (±)-1-isopropylamino-3-[4-(2-methoxy-ethyl)-phenoxy]-propan-2-ol, is a β1-selective adrenoreceptor blocking drug, widely used in the treatments of hypertension, angina pectoris and heart failure (Benfield et al., 1986; Moses & Borer, 1981; Brogden et al., 1977) . The active substance is provided as metoprolol succinate or tartrate for oral administration, available as extended-release tablets (Hainer & Sugg, 2007; Ragnarsson et al., 1987; Sandberg et al., 1988) . Although this drug has been in use for some time, a solid-state structure determination was not yet available. Suitable crystals were obtained for the succinate of the active substance.
The structure of metoprolol succinate consists of cations formed by the N-protonated metoprolol molecule and of succinate dianions, in 2:1 ratio. The asymmetric unit ( angle between the planes through the two parts of the anion, namely atoms O4, O5, C16 and C17 and the symmetry-related ones, is 82.67 (5)° and the torsion angle through the carbon-atoms backbone of the succinate anion is 179.0 (2)°.
Samples of metoprolol succinate were kindly provided by SIMS (SIMS srl, Reggello Firenze, Italy). Crystals of the compound, suitable for X-ray diffraction analysis, were obtained by slow evaporation from 3:1 methanol:octanol solutions.
supplementary materials sup-2 Refinement
Hydrogen atoms were in geometrically generated positions, riding, and the constraint U(H) = 1.2U eq (C,N) was applied on the hydrogen temperature factors [U(H) = 1.5U eq (C,O) for the H atoms of the methyl and hydroxyl groups]. It appears that a 2.03 Å H···H contact involving the H2' hydrogen of the disordered hydroxyl group, belonging to the fraction with 0.09 occupancy, whose position was (necessarily) geometrically generated, may be ignored, considering that it would be easily released if the hydroxyl O-H bond were allowed to rotate.
A small number (12) of restraints were employed to ensure that the geometry and displacement parameters of the minorcomponent disordered atoms maintained chemically reasonable values.
Figures Fig. 1 . A view of the two ions in the structure of the title compound. The asymmetric unit comprises one metoprolol cation and a half succinate anion, as the latter lies in a site with two-fold rotational symmetry. Primed atoms are related by the operation 1 -x, y, 3/2 -z. Displacement ellipsoids are drawn at the 30% probability level. Minor component disordered atoms are denoted by labels with the trailing letter a and the bonds to which those atoms participate are denoted by dashed lines. For the methyl and methylene groups affected by disorder only the hydrogen atoms belonging to the major fractions are shown for clarity. 
